26            HI. TRANSFORMATION OF THERMAL COEFFICIENTS.
By applying similar methods to   (§|)^   (§f)^   (^ we obtain By         (dx\    8y    .    (dy\    3_*(*tf\. 9x_8_x ^/__ ^
= ~'^~'"~            ~~
35, Other illustrations. As a further example of the mere use of the Calculus, let us discuss the effect of variation of pressure on the temperature of maximum density of water.
Take jp and t as independent; v as dependent variable. Then at the point of maximum density
Differentiating the first we have
as the condition that the state p + dp, t + dt shall also be a state of maximum density. This gives for the variations of the temperature and pressure of maximum density the relation
^£/max. dens.
In virtue of (16), the denominator is equal to
d / 1  3 v \                > t
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where fa is  the compressibility, at  constant  temperature  (§ 14)  and -~- therefore has the same sign as -5^-
U/t                                                                                D                  Q-fc
It follows that the temperature of maximum density decreases as the pressure increases if the compressibility fa decreases as the temperature increases, which is the case for water. Moreover by
On                                                                                                                                                                «/
observing -^~ and the relation • between volume and temperature near
the point of maximum density, the ratio  ~? can be found.
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